Muscarinic receptor reserve of airway smooth muscle and the response to isoproterenol.
It has been hypothesized that the muscarinic receptor reserve for contraction of airway smooth muscle is an important determinant of the potency with which isoproterenol relaxes submaximal muscarinic contractions. The goals of this study were to inactivate, with phenoxybenzamine, a fraction of the muscarinic receptors present in canine tracheal smooth muscle, and then to determine whether this decrease in muscarinic receptor reserve altered the potency with which isoproterenol relaxed submaximal muscarinic contractions. Strips of smooth muscle were suspended from force transducers in vitro and preincubated with either vehicle (untreated) or phenoxybenzamine (10(-5) M) for 30 min. For muscarinic contractions induced by carbachol that were approximately 70-80% of maximum, the half-maximally effective concentration of isoproterenol was 2.4 +/- 0.8 x 10(-7) M for untreated strips but 5.8 +/- 1.3 x 10(-9) M for strips treated with phenoxybenzamine (n = 6, P less than 0.05). We concluded that treatment with phenoxybenzamine increased the sensitivity of a submaximal muscarinic contraction to isoproterenol. The results support the hypothesis that the muscarinic receptor reserve for contraction is an important determinant of the potency with which isoproterenol relaxes submaximal muscarinic contractions.